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(54) DRIVING DEVICE FOR DISPLAY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To enable the power source system of a display device or 
the like to cope with a power- saving mode with simple constitution while enabling the 
display device to perform display. 

SOLUTION: The power source circuit 300 of the display device such as a liquid crystal 
display device outputs a boosted power source voltage VDD2 at the time of normal 
operation and generates a non-boosted power source voltage VDD2 lower than that 



at the time of the normal operation by controlling a switch for changing over the 
output in the circuit 300 at the time of a power saving mode and supplies the output 
voltage to the analog system circuits (a D/A conversion circuit 12 and an amplifier 14) 
of a driving circuit 100 to attain the reducing of power consumption in the analog 
system circuits. Moreover, the circuit 300 can be changed over to a mode generating 
the lower power source voltage without performing the off control of the power 
source at the time of the power saving mode and, also, to a mode performing the off 
control of the power source by controlling the switch for changing over the output in 
the circuit 300 and the supplying of clocks for the power source. 



LEGAL STATUS [Date of request for examination] 
[Date of sending the examiners decision of rejection] 

[Kind of final disposal of application other than the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The digital digital disposal circuit which processes a digital signal in the 
driving gear for indicating equipments, The digital-to-analog circuit which changes a 
digital signal into an analog signal, The drive circuit which generates the signal for 
having the analog signal processing circuit which processes an analog signal, and 
making it display on a display, It has the power circuit which generates the supply 
voltage for said drive circuit. Said power circuit The driving gear for displays 
characterized by making lower than the time of normal operation supply voltage 
supplied to said digital-to-analog circuit and said analog signal processing circuit if 
predetermined power save is ordered. 

[Claim 2] It is the driving gear for displays characterized by having two or more partial 
pressure resistance series connection of said digital-to-analog circuit was carried out 
[ resistance ] to the power source from said power circuit in the driving gear 
according to claim 1, pressuring said supply voltage partially to two or more steps by 
this partial pressure resistance, choosing the partial pressure according to digital data, 
and outputting an analog signal. 

[Claim 3] In a driving gear according to claim 1 or 2 said power circuit The boost 
portion which carries out the pressure up of the input voltage, and the feedback 
section which controls said boost portion to detect the supply voltage in a 
power-outlet edge as a resistance partial pressure, and to maintain said supply 
voltage for this as compared with reference voltage, The selector switch which 
chooses two or more resistance from which it connects with said power-outlet edge, 
respectively, and resistance differs mutually in order to detect said supply voltage 
further, a preparation and, and the resistance connected to said feedback section 
among resistance of said plurality, The driving gear for displays characterized by 
****(ing), changing the input partial pressure value to said feedback section of supply 
voltage according to the resistance of the resistance which said selector switch 
chooses, and changing the output supply voltage to said digital-to-analog circuit and 
said analog signal processing circuit. 

[Claim 4] It is the driving gear for displays characterized by making small resistance of 
resistance choose with said selector switch, and raising the input partial pressure 
value to said feedback section in a driving gear according to claim 3 when the fall of 
output supply voltage is required. 

[Claim 5] In a driving gear according to claim 1 or 2 said power circuit The 
pressure-up power-outlet switch which controls the flow between the boost portion 
which carries out the pressure up of the input voltage, and said boost portion and 
power-outlet edge, The non-pressure-up power-outlet switch which bypasses a 
power-source input edge and said power-outlet edge, The driving gear for displays 
characterized by changing and controlling a preparation and said two kinds of output 
switches, and outputting either pressure-up supply voltage or non-pressure-up 



supply voltage to said digital-to-analog circuit and said analog signal processing 
circuit. 

[Claim 6] In a driving gear according to claim 1 or 2 said power circuit The boost 
portion which is equipped with two or more capacitor and two or more switches for 
capacitors, and carries out the pressure up of the input voltage by change control of 
said switch for capacitors, The pressure-up power-outlet switch which controls the 
flow between said boost portions and power-outlet edges, The non-pressure-up 
power-outlet switch which bypasses a power-source input edge at said power-outlet 
edge, The clock for power sources which the preparation and said drive circuit 
created using the system clock is used for change control of said two or more 
switches for capacitors. Change control of said output switch, The driving gear for 
displays characterized by outputting either pressure-up supply voltage or 
non-pressure-up supply voltage, or suspending the output of said supply voltage to 
said digital-to-analog circuit and said analog signal processing circuit according to 
said clock for power sources. 

[Claim 7] In a driving gear according to claim 1 or 2 said power circuit The boost 
portion which is equipped with two or more capacitor and two or more switches for 
capacitors, and carries out the pressure up of the input voltage by change control of 
said switch for capacitors, The pressure-up power-outlet switch which controls the 
flow between said boost portions and power-outlet edges, The non-pressure-up 
power-outlet switch which bypasses a power-source input edge at said power-outlet 
edge, The clock from a preparation and a predetermined oscillator circuit is used for 
change control of said two or more switches for capacitors. Change control of said 
output switch, The driving gear for displays characterized by outputting either 
pressure-up supply voltage or non-pressure-up supply voltage, or suspending the 
output of said supply voltage to said digital-to-analog circuit and said analog signal 
processing circuit according to the clock from said oscillator circuit. 
[Claim 8] It is the driving gear for displays which said drive circuit judges pressure-up 
power-source generating mode, non-pressure-up power-source generating mode, 
and power-source stop mode based on predetermined power save control instruction 
in a driving gear given in either claim 6 or claim 7, and is characterized by controlling 
closing motion of supply and supply interruption of said power-source clock or supply 
and supply interruption of the clock from said oscillator circuit, and said output switch 
of said power circuit according to a result. 

[Claim 9] When it is a drive circuit for the indicating equipments which generate the 
signal for having the digital digital disposal circuit which processes a digital signal, the 
digital-to-analog circuit which changes a digital signal into an analog signal, and the 
analog signal processing circuit which processes an analog signal, and making it 
display on a display and predetermined power save is ordered, said digital-to-analog 
circuit and said analog signal processing circuit are the drive circuit for indicating 



equipments characterized by to operate with the supply voltage which fell rather than 
the time of normal operation. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention corresponds to an indicating equipment, 
especially power save mode, and relates to the driving gear for a low power indicating 
equipment. 
[0002] 

[Description of the Prior Art] Since the flat-surface displays represented by a liquid 
crystal display, the organic electroluminescence display, etc. are a light weight and a 
low power in a thin shape, they are excellent as a display of pocket devices, such as a 
cellular phone, and are used for many pocket devices. 

[0003] Drawing 10 shows the configuration of the liquid crystal display used as a 
display of a cellular phone. The liquid crystal display is equipped with the liquid crystal 
display (LCD) panel 200 which liquid crystal was enclosed and was constituted 
between the substrates of a pair, the drive circuit 101 which drives this LCD panel 
200, and the power circuit 350 which supplies supply voltage required for the drive 
circuit 101 and the LCD panel 200. 

[0004] The drive circuit 101 is equipped with the latch circuit 10 which latches the 
RGB digital data supplied, the digital analog (D/A) conversion circuit 12 which changes 
the latched data into analog data, and the amplifier 14 which amplifies the changed 
analog data and is supplied to the liquid crystal display panel 200 as R, G, and a B 
analog indicative data. Moreover, the drive circuit 101 is equipped with the CPU 
interface (I/F) circuit 20 which thinks an instruction to be the timing controller 
(travelers check) 22 from CPU which is not illustrated, and outputs the control signal 
according to an instruction, travelers check22 has generated the timing signal 
suitable for a display by the liquid crystal display panel 200 based on timing signals, 
such as a dot clock DOTCLK, Horizontal Synchronizing signal Hsync, and Vertical 



Synchronizing signal Vsync. 

[0005] The power circuit 350 has generated two or more supply voltage if needed, 
consists of CMOS logical circuits suitable for a low-battery drive here, supplies the 
supply voltage VDD1 of a low battery to the above-mentioned latch circuit 10 which 
performs digital signal processing, and supplies the supply voltage VDD3 of the high 
voltage to the supply voltage VDD2 of the high voltage, and the LCD panel 200 further 
more at the D/A conversion circuit 12 and amplifier 14. 

[0006] The power circuit 350 which shows the power circuit 350 which drawing 1 1 (a) 
and (b) show the configuration of the conventional power circuit which generates an 
electrical potential difference VDD2 among two or more above-mentioned electrical 
potential differences, respectively, and is shown in drawing 1 1 (a) to a switching 
regulator mold and drawing 1 1 (b) is a charge pump mold circuit. 

[0007] The power circuit 350 of the switching regulator mold of drawing 1 1 (a) The coil 
L1 prepared between I/O at this order and diode D1, 35s of oscillator circuits which 
oscillate a predetermined pulse signal, By having the boost portion 351 equipped with 
the transistor Tr36 which receives the pulse signal from 35s of oscillator circuits in 
the gate, and carrying out on-off control of the transistor Tr36 by the pulse signal 
from 35s of oscillator circuits In a coil L1 and diode D1, the pressure up of the input 
voltage VIN is carried out, and the obtained pressure-up supply voltage VDD2 is 
supplied to the liquid crystal drive circuit 101 as a power source of operation. 
Moreover, between that outgoing end and gland, a power circuit 350 has the partial 
pressure resistance R37 and R38, and a comparator 36 compares the partial pressure 
and reference voltage Vref between these resistance R37 and R38, and it outputs a 
comparison signal. And it is controlling by controlling the oscillation frequency of 35s 
of oscillator circuits based on the comparison signal according to the output voltage 
VDD2 from a comparator 36 so that output voltage VDD2 is stabilized. 
[0008] The power circuit 350 of the charge pump mold of drawing 1 1 (b) is equipped 
with oscillator-circuit 35c which generates the pulse signal for controlling the change 
of the switches SW1-SW4 for capacitors which change the supply root of the input 
voltage to two capacitors C1 and C2 and this capacitor, and these switches SW1-SW4, 
the AND gate 37, and NAND gate 39. 

[0009] Oscillator-circuit 35c generated the pulse signal of duty ratios 1/2, this pulse 
signal was supplied to switches SW1 and SW2 through the AND gate 37, it was 
supplied to switches SW3 and SW4 through NAND gate 39, and switches SW1 and 
SW2 and switches SW3 and SW4 are opened and closed by turns. 
[0010] If switches SW3 and SW4 close, input voltage VIN is impressed to the 
electrode by the side of drawing Nakagami of a capacitor C1, a lower electrode will 
serve as grand (GND) potential, and a capacitor C1 will be charged. If switches SW3 
and SW4 open to the following timing and switches SW1 and SW2 close on the 
contrary, input voltage VIN was impressed to the bottom electrode in drawing of a 



capacitor CI, the pressure up was carried out to the potential whose potential of the 
top electrode of a capacitor C1 is twice the input voltage VIN, and input voltage twice 
the output voltage VDD2 of VIN has been obtained from the outgoing end pulled out 
from between the top electrode of a capacitor C1, and capacitors C2. 
[001 1] In pocket devices, such as a cellular phone, the demand of power consumption 
reduction is very strong in a place, and much more fall of power consumption is called 
for also about the display of a device. Since it corresponds to this demand, at the time 
of un-operating, the power save mode which performs power consumption reduction 
of equipments by carrying out off control of the equipment power source is adopted 
conventionally. 

[0012] Such power save mode is supported also in the indicating equipment shown in 
drawing 10 , and the I/F circuit 20 analyzed the power save control instruction sent 
out from CPU which is not illustrated, and has generated the power save control 
signal. A power save control signal is a signal with which level differs for example, in 
the time of normal operation and power save, the power circuit 350 of drawing 1 1 is 
supplied, and any power circuit 350 of drawing 11 (a) and the format of (b) has the 
configuration which suspends generating of supply voltage VDD2, if a power save 
control signal is set to the level showing power save. Moreover, although not 
illustrated, similarly, off control also of the power source VDD3 is carried out, and the 
current supply to the LCD panel 200 stops it. 

[0013] In the power circuit 350 of drawing 1 1 (a), such power save mode is supported 
with transistors Tr35, Tr37, and Tr38, resistance R35 and R36, and an inverter 38. In 
addition, a power save control signal serves as H level here at the time of L level and 
power save at the time of normal operation. 

[0014] The power save control signal of L level is received, 35s of oscillator circuits 
carries out oscillation actuation, a transistor Tr37 turns them on, and the transistor 
Tr35 prepared in the I/O path is made to turn on at the time of normal operation. 
Moreover, off control of the transistor Tr38 connected between the outgoing end of a 
power circuit 350 and the gland is carried out at this time. Therefore, the electrical 
potential difference VDD2 obtained by carrying out the pressure up of the input 
voltage VIN with a boost portion 351 at the time of normal operation is outputted. 
[0015] Moreover, if a power save control signal serves as H level at the time of power 
save, since 35s of oscillator circuits will suspend oscillation actuation, a transistor 
Tr37 will turn off and off control of the transistor Tr35 will be carried out, the output 
from a boost portion 351 is severed. Moreover, since a transistor Tr38 turns on, an 
outgoing end will be connected to a gland and off control of 0V [350 ], i.e., the power 
circuit, is carried out for the output voltage from a power circuit 350. 
[0016] On the other hand, in response to the power save control signal which serves 
as L level at the time of H level and power save at the time of normal operation, the 
power circuit 350 of drawing 1 1 (b) will usually generate a pulse signal in a passage, if 



this power save control signal is H level. For this reason, switches SW1 and SW2, and 
SW3 and SW4 change by turns, they are controlled, a charge pump functions, and the 
output voltage VDD2 higher than input voltage VIN is obtained. However, since 
oscillator-circuit 35c suspends actuation, the output of the AND gate 37 is fixed to L 
level and the output of NAND gate 39 is fixed to H level when a power save control 
signal serves as L level at the time of power save, capacitors C1 and C2 discharge, 
output voltage declines, and off control of the power circuit 350 is carried out. 
[0017] Thus, at the time of power save, by carrying out off control of the supply 
voltage supplied to the drive circuit 101 and the LCD panel 200 of a display, the power 
consumption in the drive circuit 101 or the LCD panel 200 is lost, and the power 
consumption as a display is saved in the conventional power circuit corresponding to 
power save mode. 
[0018] 

[Problem(s) to be Solved by the Invention] However, when off control of the power 
circuit is carried out as mentioned above at the time of power save, in a display, a 
display becomes impossible. If a cellular phone is mentioned as an example and it will 
become power save mode at the time of un-talking over the telephone etc., since off 
control of the display power source is carried out also with display preparations, no 
time of day, electric-wave conditions, etc. which the clock to build in shows can be 
displayed. 

[0019] In order to give an indication possible also at the time of power save, how to 
reduce the drive frequency of a display can be considered without turning off the 
power source for a display. However, in a display, unlike CPU etc., if it has big effect 
not only on the fall of a mere working speed but on display quality and becomes below 
constant frequency, a display flicker will occur, and the fall of the drive frequency will 
cause degradation of remarkable display quality. Therefore, a limitation is in the 
frequency which can fall to power save by the fall of drive frequency, and then the 
reduction effectiveness of power consumption is not so high. 

[0020] Moreover, since power is consumed when a signal changes from H to H from L 
and L in the circuit of digital processors, such as a latch circuit, the power 
consumption can be reduced by reducing drive frequency, for example. However, in 
the circuit of analog processors, such as a D/A circuit and amplifier, a dependency is 
low to the drive frequency of the power consumption, and the problem that 
power-saving is impossible only by reducing drive frequency has it in it. 
[0021] Furthermore, for power save, in order to display by drive frequency still lower 
than the drive frequency which can usually fall, the LCD drive approach will need the 
design change of the component configuration in the LCD panel, modification of a 
liquid crystal ingredient, to be changed, etc., it will turn into a large-scale design 
change, and will cause the cost rise of equipment etc. 

[0022] In order to solve the above-mentioned technical problem, it is . possible to 



reduce power consumption efficiently by the easier approach corresponding to power 
save mode, and this invention aims at realizing the display which can be displayed also 
at the time of power save. 
[0023] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this 
invention has the following descriptions. 

[0024] first, in the driving gear for displays concerning this invention The digital digital 
disposal circuit which processes a digital signal, and the digital-to-analog circuit which 
changes a digital signal into an analog signal, The drive circuit which generates the 
signal for having the analog signal processing circuit which processes an analog signal, 
and making it display on a display, It has the power circuit which generates the supply 
voltage for said drive circuit, and is characterized by making lower than the time of 
normal operation supply voltage which will supply said power circuit to said 
digital-to-analog circuit and said analog signal processing circuit if predetermined 
power save is ordered. 

[0025] Other descriptions of this invention are that have two or more partial pressure 
resistance by which series connection was carried out to the power source from said 
power circuit, and said digital-to-analog circuit pressures said supply voltage partially 
to two or more steps by this partial pressure resistance, chooses the partial pressure 
according to digital data, and outputs an analog signal in the above-mentioned driving 
gear. 

[0026] Moreover, it is a drive circuit for the indicating equipments which generate the 
signal for having the digital digital disposal circuit which processes a digital signal, the 
digital-to-analog circuit which changes a digital signal into an analog signal, and the 
analog signal processing circuit which processes an analog signal in this invention, and 
making it display on a display, and if predetermined power save is ordered, said 
digital-to-analog circuit and said analog signal processing circuit will be characterized 
by to operate with the supply voltage which fell rather than the time of normal 
operation. 

[0027] Thus, since the supply voltage in the digital-to-analog circuit and analog signal 
processing circuit in a drive circuit is reduced when power save orders, power 
consumption can be reduced in these circuits that process an analog signal. 
Furthermore, operating, even if supply voltage falls is possible, and even if it is the 
circuit which processes these analog signals in this invention at the power save time, 
it can generate the signal for making it display on a display, and it can be displayed. 
[0028] The boost portion with which, as for other descriptions of this invention, said 
power circuit carries out the pressure up of the input voltage in the above-mentioned 
driving gear, The feedback section which controls said boost portion to detect the 
supply voltage in a power-outlet edge as a resistance partial pressure, and to maintain 
said supply voltage for this as compared with reference voltage, The selector switch 



which chooses two or more resistance from which it connects with said power-outlet 
edge, respectively, and resistance differs mutually in order to detect said supply 
voltage further, a preparation and, and the resistance connected to said feedback 
section among resistance of said plurality, It is that ****, the input partial pressure 
value to said feedback section of supply voltage is changed according to the 
resistance of the resistance which said selector switch chooses, and the output 
supply voltage to said digital-to-analog circuit and said analog signal processing 
circuit is changed. 

[0029] In the above-mentioned power circuit, other descriptions of this invention are 
making small resistance of resistance choose with said selector switch, and raising 
the input partial pressure value to said feedback section, when the fall of output 
supply voltage is required. 

[0030] Other descriptions of this invention are the above-mentioned power circuit's 
being equipped with the non-pressure-up power-outlet switch which bypasses the 
pressure-up power-outlet switch which controls the flow between the boost portion 
which carries out the pressure up of the input voltage, and said boost portion and 
power-outlet edge, and a power-source input edge and said power-outlet edge, 
changing and controlling said two kinds of output switches, and outputting either 
pressure-up supply voltage or non-pressure-up supply voltage in the driving gear for 
displays. 

[0031] When the power circuit was able to choose and output pressure-up supply 
voltage and non-pressure-up supply voltage in this way and a power save instruction 
is issued, although it is lower than the time of normal operation, supply voltage can be 
supplied by the simple configuration to a digital^to-analog circuit and an analog signal 
processing circuit. And a digital-to-analog circuit and an analog signal processing 
circuit can operate with non-pressure-up supply voltage also at the time of power 
save. 

[0032] The boost portion to which a power circuit equips with two or more capacitor 
and two or more switches for capacitors, and other descriptions of this invention 
carry out the pressure up of the input voltage by change control of said switch for 
capacitors in the above-mentioned driving gear, The pressure-up power-outlet switch 
which controls the flow between said boost portions and power-outlet edges, The 
non-pressure-up power-outlet switch which bypasses a power-source input edge at 
said power-outlet edge, The clock for power sources which the preparation and the 
drive circuit created using the system clock is used for change control of said two or 
more switches for capacitors. Change control of said output switch, It is outputting 
either pressure-up supply voltage or non-pressure-up supply voltage, or suspending 
the output of supply voltage to said digital-to-analog circuit and said analog signal 
processing circuit, according to said clock for power sources. 

[0033] Or a power circuit may use the clock from a predetermined oscillator circuit for 



change control of said two or more switches for capacitors, and may output either 
pressure-up supply voltage or non-pressure-up supply voltage to said 
digital-to-analog circuit and said analog signal processing circuit according to change 
control of said output switch and the clock from said oscillator circuit, or may suspend 
the output of said supply voltage. 

[0034] Such a driving gear for displays of this invention can respond to many modes of 
operation, such as at least three kinds of power-source generating actuation being 
possible, and corresponding to two or more power save mode besides normal 
operation, aiming at reduction of power consumption, maintaining an equipment 
function, or giving top priority to reduction of power consumption. That is, while being 
able to display at the time of normal operation, when the reduction level of the power 
consumption demanded, for example is low, an indication is given possible by 
generating non-pressure-up supply voltage, and it becomes possible to offer the 
highly efficient equipment corresponding to much power save mode as the power 
consumption in the circuit which uses this power source as a power source of 
operation by carrying out off control of the power source is lost, when demand level is 
high. 

[0035] Moreover, in the above-mentioned power circuit, based on predetermined 
power save control instruction, said integrated circuit can judge pressure-up 
power-source generating mode, non-pressure-up power-source generating mode, 
and power-source stop mode, and can control supply and supply interruption of said 
power-source clock or supply and supply interruption of the clock from said oscillator 
circuit, and closing motion of said output switch by this invention according to a result. 
[0036] Such supply and a halt of a clock are easy to be able to control by the easy 
configuration based on the control instruction from CPU etc., and to be able to realize 
with the easy configuration also about closing motion control of a switch, and to deal 
with two or more modes of operation with a simple configuration. 
[0037] 

[Embodiment of the Invention] Hereafter, the gestalt (henceforth an operation gestalt) 
of suitable implementation of this invention is explained using a drawing. 
[0038] [Operation gestalt 1] drawing 1 shows the outline configuration of the mold 
display corresponding to the power save mode concerning the operation gestalt 1. It is 
flat-surface displays, such as LCD carried in a cellular phone, and it had the display 
panel (it sets below and is the LCD panel) 200 and the drive circuit 100, and this 
display is equipped with the power circuit 300 which supplies two or more supply 
voltage (for example, VDD1, VDD2, VDD3) still more nearly required for these drive 
circuit 100 and a panel 200. 

[0039] The drive circuit 100 is equipped with the I/F circuit 16 and traveler's check18 
while it is equipped with the D/A conversion circuit 12 and amplifier 14 applicable to 
the latch circuit 10 which is a digital digital disposal circuit which processes a digital 



signal like above-mentioned drawing 10 , and the circuit which processes an analog 
signal. The I/F circuit 16 receives the instruction sent out from CPU which is not 
illustrated, analyzes this, and outputs the control signal according to an instruction. 
The instruction sent out from CPU is the adjustment instruction of a display position, 
a contrast adjustment instruction, etc. with a display panel besides power save control 
instruction, and such control instruction is expressed by the digital control data 
defined beforehand, and the I/F circuit 1 6 incorporates digital control data (S-DATA) 
according to a load signal (S-LOAD) and a CPU clock (S-CLOCK), and generates the 
control signal according to control data. In addition, the configuration of the I/F circuit 
16 and generating actuation of a power save control signal are the same as the 
operation gestalt 2 ( drawing 7 and drawing 8 (a) - (i)) mentioned later, and omit 
explanation here. Moreover, with this operation gestalt 1, travelers check18 
generates the timing signal suitable for a display by the LCD panel 200 based on timing 
signals, such as a dot clock DOTCLK, Horizontal Synchronizing signal Hsync, and 
Vertical Synchronizing signal Vsync, and is outputting this to the LCD panel 200. 
[0040] Among the above-mentioned drive circuits 100, to the D/A conversion circuit 
12 and amplifier 14, at the time of power save, although it is lower than the time of 
normal operation, with this operation gestalt, the supply voltage VDD2 to which these 
circuits can operate is specifically supplied by the processing circuit of an analog 
system, and the power circuit 300 explained below. Thereby, reduction of the power 
consumption in these analog system circuit is aimed at, enabling the display by the 
display in the time of power save. 

[0041] (Switching regulator mold power circuit) Drawing 2 shows the circuitry which 
generates the inside VDD2 of the power circuit 300 concerning this operation gestalt 
1. This power circuit 300 is a power circuit of the switching regulator mold 
corresponding to power save mode, and it generates and supplies the supply voltage 
VDD2 lower than the supply voltage VDD2 at the time of normal operation to the D/A 
conversion circuit 12 and amplifier 14, without turning off based on the power save 
control signal supplied from the I/F circuit 16 also at the time of power save. In 
addition, the supply voltage VDD2 at the time of power save is set up more than the 
electrical potential difference more nearly required than the time of normal operation 
for the above-mentioned D/A conversion circuit 12 and amplifier 14 to operate 
although it is a low battery. 

[0042] A power circuit 300 has a boost portion 301 and the feedback section 302, 
turns a boost portion 301 on and off like the boost portion 351 of drawing 1 1 (a) in 
response to the pulse signal from the coil L1 and diode D1 which were formed 
between I/O, and 30s of oscillator circuits and 30s of oscillator circuits to the gate, 
and is equipped with the transistor Tr30 which switches the electrical potential 
difference between a coil L1 and diode D1. 

[0043] Moreover, the feedback section 302 is equipped with the comparator 31 which 



compares the partial pressure value and reference voltage Vref of the output supply 
voltage detected by the resistance R3 for connecting with the resistance R1 and R2 
connected to the power-outlet edge, and these resistance, and generating a 
resistance partial pressure, and these resistance. And on pressure-up actuation with 
the above-mentioned boost portion 351, and a concrete target, the oscillation 
frequency of 30s of oscillator circuits is controlled to maintain the output supply 
voltage detected with the resistance partial pressure. 

[0044] The resistance R3 connected to the gland by the selector switch SW30 and 
connection are possible for the other end of the resistance R1 and R2 connected to 
the power-outlet edge. The resistance of resistance R1 is larger than the resistance 
of resistance R2, and if the power save control signal from the I/F circuit 1 6 shows 
normal operation (for example, H level), resistance R1 will be chosen, and if the switch 
SW30 shows power save mode (for example, L level), it will choose resistance R2. 
[0045] The plus input edge of the comparator 31 applicable to the input of the 
feedback section 302 is connected between the resistance R1 chosen by the switch 
SW30, or R2 and resistance R3, the partial pressure of output voltage is impressed, 
and reference voltage Vref is impressed to the negative input edge. Therefore, a 
comparator 31 outputs a comparison signal as compared with the partial pressure 
according to resistance ratio with resistance R1 and R3 or resistance R2 and R3, and 
the reference voltage Vref impressed, and the oscillation frequency of 30s of 
oscillator circuits is controlled by this comparison signal. 

[0046] In order that a switch SW30 may choose the resistance R1 of high resistance 
as mentioned above at the time of normal operation as a power save control signal is 
for example, H level, the electrical potential difference impressed to the plus input 
edge of a comparator 31 turns into a predetermined low battery. And this plus input 
electrical potential difference and reference voltage Vref are compared, as for 30s of 
oscillator circuits, that oscillation frequency is controlled by the comparison output 
from a comparator 31 for the electrical potential difference of the plus input edge of a 
comparator 31 not to fall, a transistor Tr30 is turned on and off according to this, and 
the output supply voltage from a power circuit 300 to the analog system circuit of a 
drive circuit is maintained by the high predetermined electrical potential difference 
VDD2 (for example, 5V). 

[0047] On the other hand, if power save is ordered from CPU which is not illustrated, 
according to this, a power save control signal will serve as for example, L level, and a 
switch SW30 will choose the resistance R2 of low resistance from R1. for this reason, 
since this is compared with the same reference voltage Vref as the time of normal 
operation, 30s of oscillator circuits has the plus input edge electrical potential 
difference of a comparator 31 low [ the plus input edge electrical potential difference 
of a comparator 31 is high as compared with the time of normal operation, and ] (on 
the same electrical potential difference as the time of R1 being chosen) — like that is, 



that oscillation frequency changes so that the output supply voltage VDD2 may 
become low (fall). For this reason, on-off control of the transistor Tr30 is carried out, 
the output voltage VDD2 from a power circuit 300 turns into a low electrical potential 
difference (for example, 3V) as compared with the time of normal operation, and this is 
maintained by the pulse signal of the low frequency from 30s of oscillator circuits. 
[0048] Thus, it is possible to make output voltage of the power circuit 300 of a 
switching regulator mold into the predetermined electrical potential difference lower 
than the time of normal operation instead of 0V at the time of power save by changing 
resistance R1 and R2 with a switch SW30. 

[0049] (Charge pump mold power circuit) Next, the charge pump mold power circuit of 
this operation gestalt 1 corresponding to power save mode is explained using drawing 
3 . The supply voltage VDD2 generated at the time of normal operation is twice the 
input voltage Vin, and the power circuit 300 shown in drawing 3 has it at the time of 
power save, and generates the supply voltage VDD2 equivalent to input voltage Vin. 
[ lower than the time of normal operation ] Although oscillator-circuit 30c, the 
switches SW1-SW4 for capacitors, the AND gate 32, NAND gate 33, and capacitors 
C1 and C2 are common in the conventional power circuit 350 shown in drawing 1 1 (b), 
they are equipped with a transistor Tr32 as a pressure-up supply voltage output 
switch in the power circuit 300 of this operation gestalt as a transistor Tr31 and an 
inverter 34, and a non-pressure-up supply voltage output switch as a configuration 
for changing output voltage in the time of normal operation and power save. 
[0050] At the time of normal operation, off control of the transistor Tr32 prepared in 
order that the power save control signal of H level outputted from the I/F circuit 16 
might carry out ON control of the transistor Tr31 prepared in the outgoing end of a 
boost portion (charge pump) 303 through the inverter 34 and might bypass between 
I/O is carried out. Therefore, at the time of normal operation, the output voltage 
VDD2 (for example, 5V) which carried out the pressure up of the input voltage Vin, 
and obtained it can be outputted through a transistor Tr31 by changing switches SW1 
and SW2 and switches SW3 and SW4 by turns. On the other hand, if a power save 
control signal serves as L level at the time of power save, off control of the transistor 
Tr31 will be carried out, and ON control of the transistor Tr32 will be carried out on 
the contrary. Therefore, at the time of power save, the input edge and outgoing end of 
a power circuit 300 are bypassed by the transistor Tr32, and the output of a boost 
portion 303 is intercepted by the transistor Tr31. Therefore, from the power circuit 
300 of drawing 3 , the non-pressure-up electrical-potential-difference power source 
Vin, i.e., input voltage, is outputted as supply voltage VDD2 as it is at the time of 
power save. 

[0051] (Drive circuit 100) Next, the D/A conversion circuit 12 and amplifier 14 of 
drawing 1 which operates in response to supply voltage VDD2 from the power circuit 
300 as shown in above-mentioned drawing 2 or drawing 3 are further explained with 



reference to drawing 4 and drawing 5 . It is controlled so that the supply voltage VDD2 
outputted from the power circuit 300 of this operation gestalt as mentioned above 
becomes lower than the time of normal operation at the time of power save. So, with 
this operation gestalt, as a D/A conversion circuit 12, as shown in drawing 4 , the 
resistance mold D/A conversion (RDAC) circuit where series connection of two or 
more partial pressure resistance was carried out between the power source (VDD2) 
and the gland is adopted. 

[0052] If the supply voltage VDD2 of partial pressure resistance changes in the time 
of normal operation and power save (5V) (3V) while conversion actuation is possible 
for this D/A conversion circuit 12, even if supply voltage VDD2 falls, the partial 
pressure output from each partial pressure resistance will change according to this. 
Therefore, by usually changing a switch 1 20 like the time according to the digital data 
supplied, as shown in drawing 5 , the voltage level of the analog signal outputted 
according to change of supply voltage VDD2 can change, and the amplitude of a result 
and an analog signal can be changed. In addition, even if it does not restrict to the 
above-mentioned RCAC mold but the supply voltage falls, conversion actuation is 
possible for the D/A conversion circuit 12, and it just acquires supply voltage and the 
analog signal according to input digital data. 

[0053] The amplitude amplifies the analog signal corresponding to change of such 
supply voltage using supply voltage VDD2, and outputs amplifier 14 to the LCD panel 
200. 

[0054] Since the power consumption in the D/A conversion circuit 12 will decline and 
the power source VDD2 of amplifier 14 of operation will fall similarly if the power 
source VDD2 used as the source of resistance part piezo-electricity becomes low, 
power consumption here also declines. 

[0055] Thus, in the circuit which processes an analog system by controlling supply 
voltage VDD2 low rather than the time of normal operation at the time of power save, 
the power consumption can be reduced at the time of power save, and it is possible to 
save the power consumption as the whole indicating equipment. 

[0056] Moreover, although the case where the supply voltage of a power circuit 300 is 
controlled is mentioned as the example in the above explanation based on the power 
save control signal outputted from I/F16 according to the power save control 
instruction from CPU which is not illustrated As shown in drawing 1 , an equipment 
user etc. may form the switchable switch 400 in arbitration, the above-mentioned 
power save control signal may be generated by changing this switch 400, and the 
configuration which supplies this control signal to a power circuit 300 as the drawing 1 
middle point line shows may be adopted. Moreover, while operating in response to the 
power save control instruction from CPU, it can also consider as the configuration 
whose user etc. performs power save to arbitration using this switch 400. 
[0057] The equipment using the power circuit and this corresponding to power save 



mode concerning the [operation gestalt 2], next the operation gestalt 2 is explained 
with reference to drawing 1 and drawing 6 - drawing 9 . Although off control of the 
power source was not carried out at the time of power save but the supply voltage 
VDD2 of the circuit of an analog system was controlled by the indicating equipment of 
the above-mentioned operation gestalt 1 lower than the time of normal operation, 
while the supply voltage VDD2 of an analog system circuit is lower [ than the time of 
normal operation ] controllable by this operation gestalt 2 like the operation (mode 1) 
gestalt 1 according to the mode of power save, it is also possible to carry out off 
control of the (mode 2) power source. 

[0058] Although the whole display configuration is as being shown in drawing 1 , in this 
operation gestalt 2, the power save control signal 1 from the I/F circuit 16 (or switch 
400) and the clock for power sources of the traveler's check circuit 18 shown 
according to a two-dot chain line in drawing 1 are supplied to the power circuit 300. 
Drawing 6 shows the configuration of the power circuit 300 concerning the operation 
gestalt 2, drawing 7 shows the I/F circuit 16 of the above-mentioned drive circuit 100, 
and the clock generation section for power sources of traveler's check18, and 
equipment actuation of the book [ drawing 8 ] operation gestalt 2 in the case of the 
power save mode 1 and drawing 9 show the equipment actuation in the case of the 
power save mode 2. 

[0059] The circuit which generates the supply voltage VDD2 which is the power 
source of an analog system circuit of operation in this operation gestalt 2 as shown in 
drawing 6 among power circuits 300 can operate in response to the clock for power 
sources from the traveler's check circuit 18 like the after-mentioned, is a charge 
pump mold power circuit and is [ its oscillator-circuit 30c is unnecessary, and ] 
common in the power circuit 300 of above-mentioned drawing 3 about other 
configurations. 

[0060] As shown in drawing 7 , the I/F circuit 16 is equipped with the AND gate 169, 
flip-flops (F/F) 161-168, inverters 170-173, 175-177, and NAND gates 174 and 178. 
And if the load signal ( drawing 8 (a):S-LOAD) sent out from CPU is set to H level, 
according to the standup of the clock ( drawing 8 (b):S-CLOCK) supplied from CPU, 
the control signal which incorporates control data ( drawing 8 (c) or drawing 9 
(c):S-DATA), and corresponds will be generated. In addition, this control data consists 
of 4 bits, mentions as an example the case where the power save mode 1 to which 
"0001" of drawing 8 (c) reduces supply voltage VDD2 from the time of normal 
operation, and the power save mode 2 to which "0010" of drawing 9 (c) carries out 
OFF control of the power circuit are expressed below, and is explained. 
[0061] In drawing 7 , F/F 161-164 of the I/F circuit 16 receives the AND output 
OUT169 ( drawing 8 (d)) of a clock (S-CLOCK) and a load signal (S-LOAD) in each 
clock terminal CK, incorporates the serial control data (S-DATA) supplied to D 
terminal at the time of the standup of this output OUT169 one by one, and outputs 



this from Q terminal. F/F 165-168 incorporates Q output from F/F 161-164 which 
receives the reversal signal of the load signal (S-LOAD) outputted from an inverter 
170 in the clock terminal CK, and is supplied to corresponding D terminal one by one, 
and outputs this from Q terminal. 

[0062] (Power save mode 1: At the time of control data"0001") Actuation in case an 
instruction is the power save mode 1 is explained first. F/F 161-164 is the standup of 
the output OUT169 of drawing 8 (d), respectively, since control data"0001 " of drawing 
8 (c) is incorporated one by one, Q output (Q1 62-1 64) of F/F 162-164 maintains L 
level during the whole term, as shown in drawing 8 (f), and only Q output (Q161) of 
F/F161 changes from L level to H level in the 4th standup of a clock (S-CLOCK). 
[0063] In order that F/F165 may incorporate Q output (Q161) of F/F161 at the time 
of falling of the load signal (S-LOAD) of drawing 8 (a), as shown in drawing 8 (g), Q 
output (Q165) of F/F165 changes from L level to H level in falling of a load signal 
(S-LOAD). Moreover, as for Q outputs each (Q 166-1 68), L level is maintained, even if 
a load signal (S-LOAD) falls to it as shown in drawing 8 (h) since Q output of F/F 
1 62-1 64 of L level during the whole term is supplied to D terminal of F/F 1 66-1 68 as 
mentioned above. 

[0064] The reversal output which reversed and obtained Q output (Q165) from 
F/F165 and Q output (Q166-168) of F/F 166-168 with inverters 171-173 is supplied 
to NAN D gate 174. Therefore, from NAND gate 174, if both the level of Q output 
(Q165) and the level of a reversal Q output (Q1 66-1 68) turn into H level as shown in 
drawing 8 (i), L level will be outputted. That is, from NAND gate 174, only when the 
control data (S-DATA) supplied during H level period of a load signal (S-LOAD) is 
"0001" (= power save 1), the power save control signal 1 (A) which serves as L level 
from falling of a load signal is outputted. 

[0065] Moreover, the reversal output which reversed and obtained Q outputs each of 
F/F 165, 167, and 168 (167 Q165, 168) with inverters 171-173, and the noninverting Q 
output (Q166) from F/F166 are supplied to NAND gate 178. Therefore, the output 
OUT178 from NAND gate 178 serves as the power save control signal 2 (B) which 
maintains H level during the whole term, as there is no period when a total input is 
equal to H level and it is shown in drawing 8 (jX 

[0066] The power save control signal 1 outputted is supplied to the transistor Tr31 
like the operation gestalt 1 through the AND gate 32, NAND gate 33, the transistor 
Tr32, and inverter 34 of a power circuit 300 of drawing 6 from NAND gate 1 74. 
[0067] On the other hand, the power save control signal 2 outputted from NAND gate 
178 is supplied to the clock generation circuit 180 for power sources prepared in 
traveler's checkl 8 as shown in drawing 7 . This clock generation circuit 1 80 for power 
sources is a circuit which generates the clock for power sources based on the system 
clock which it is used with the power save control signal 2 in common by each IC etc., 
or each IC creates, with this operation gestalt 2, it consists of the AND gates, the 



above-mentioned power save control signal 2 is supplied to one input of this AND 
gate, and a system clock as shown in the input of another side at drawing 8 (k) is 
supplied. When control data (S-DATA) is "0001" as mentioned above, since the power 
save control signal 2 is H level during the whole term, the clock generation circuit 180 
for power sources outputs this to a power circuit 300 as it is by using a system clock 
( drawing 8 (k)) as the clock for power sources. 

[0068] When shifting to the power save mode 1, a power circuit 300 operates as 
follows. First, at the time of normal operation, the power save control signal 1 
outputted from NAND gate 174 of the I/F circuit 16 is H level, carries out ON control 
of the transistor Tr31 with which this was prepared in the outgoing end of a charge 
pump through the inverter 34, and carries out off control of the transistor Tr32 
prepared between I/O. 

[0069] Furthermore, in order that the power save control signal 2 may also maintain H 
level at the time of normal operation, from the clock generation circuit 180 for power 
sources, the clock for power sources is outputted according to a system clock. The 
power save control signal 1 which this clock for power sources is supplied to one input 
of the AND gate 32 of a power circuit 300 and NAND gate 33, and is supplied to the 
input of another side of the AND gate 32 of a power circuit 300 and NAND gate 33 at 
the time of normal operation is H level. Therefore, at the time of normal operation, the 
clock for power sources is supplied to switches SW1-SW4 by noninverting and 
reversal from the AND gate 32 and NAND gate 33, switches SW1 and SW2 and 
switches SW3 and SW4 change by turns, and are controlled, and the output voltage 
VDD2 (for example, 5V) which carried out the pressure up of the input voltage Vin, 
and obtained it is outputted through a transistor Tr31. 

[0070] If the load signal (S-LOAD) of drawing 8 (a) falls to L level, it shifts to the 
power save mode 1, and the power save control signal 1 falls on L level, like the 
operation gestalt 1, OFF control of the transistor Tr31 will be carried out, and ON 
control of the transistor Tr32 will be carried out on the contrary. The input edge and 
outgoing end of a power circuit 300 are bypassed by the transistor Tr32, and the 
output of a boost portion 303 is intercepted by the transistor Tr31. 
[0071] Thus, at the time of the power save mode 1, it is outputted as supply voltage 
VDD2 as it is from a power circuit 300, without carrying out the pressure up of the 
input voltage Vin. In addition, although supply of the clock for power sources 
continues at the time of the power save 1, since the power save control signal 1 is L 
level, the output of the AND gate 32 and NAND gate 33 is being fixed. 
[0072] (Power save mode 2: At the time of control data"0010") Next, the case where 
an instruction is the power save mode 2 is explained. In this case, F/F 161-164 is the 
standup of the output OUT169 of drawing 8 (d), in order to incorporate control 
data"0010" of drawing 9 (c) one by one, Q output (163 Q161, 164) of F/F 161, 163, 
and 164 maintains L level during the whole term, and only Q output (Q162) of F/F162 



changes from L level to H level in the 3rd standup of a clock (S-CLOCK). 
[0073] Moreover, in order that F/F 165-168 may incorporate Q output (Q161-164) 
from F/F 161-164 at the time of falling of the load signal (S-LOAD) of drawing 9 (a), 
only Q output (Q166) of F/F166 changes from L level to H level in falling of a load 
signal (S-LOAD), and Q outputs each of F/F 165, 167, and 168 (167 Q165, 168) 
maintain L level. 

[0074] Therefore, since the input level of the power save control signal 1 outputted 
(A) does not correspond during the whole term from NAND gate 174, H level is 
maintained as shown in drawing 9 (d). On the other hand, in NAND gate 1 78, a load 
signal (S-LOAD) falls, all the input levels from the time of the output of F/F166 being 
set to H level to this NAND gate 178 turn into H level, and as shown in drawing 9 (e), 
the power save control signal 2 changes to L level. When the power save control signal 
2 is set to L level, the output of the system clock ( drawing 9 (f)) from the clock 
generation circuit 180 for power sources of drawing 7 is forbidden, and an output is 
fixed to L level as shown in drawing 9 (g). Therefore, supply to the power circuit 300 of 
the clock for power sources stops. 

[0075] The pressure up of the input voltage Vin is carried out like [ a power circuit 
300 ] the above during a normal operation period until the load signal (S-LOAD) of 
drawing 9 (a) falls, and output voltage VDD2 is generated. And it shifts to the power 
save mode 2 from the time of a load signal (S-LOAD) falling. Thereby, since the clock 
for power sources from the clock generation circuit 180 for power sources is fixed to 
L level, switches SW1 and SW2 open, and it means that SW3 and SW4 closed with as. 
Moreover, since the power save control signal 1 is maintaining H level at this time, off 
control of the transistor Tr32 is carried out, ON control of the transistor Tr31 is 
carried out, and the output of an electrical potential difference VDD2 stops from a 
power circuit 300. 

[0076] Therefore, at the time of the power save mode 2, at least, off control of VDD2 
of a power circuit 300 is carried out, and the circuit of the analog system of the drive 
circuit 100 does not operate. Moreover, although not illustrated, the power 
consumption in a drive circuit etc. can be completely lost also about VDD1 and VDD3 
by carrying out OFF control in the case of the power save mode 2, and the power 
consumption as a display can be reduced certainly. Moreover, in the power save mode 
2, since equipment does not require a display, even if it suspends generating of the 
clock for power sources and carries out off control of the power circuit 300, a display 
is not affected at all. 

[0077] Moreover, the configuration of a power circuit 300 can respond not only in 
above-mentioned drawing 6 but in the power circuit 300 as shown in drawing 3 
explained in the operation gestalt 1. Here, the correspondence to the power save 
mode 1 of the power circuit 300 of drawing 3 is the same as the operation gestalt 1 , 
and changes and controls a transistor 31 and Tr 32 according to the power save 



control signal 1 (A) outputted from NAND gate 1 74 of drawing 7 . The correspondence 
to the power save mode 2 supplies the power save control signal 2 (B) outputted to 
oscillator-circuit 30c from NAND gate 178 of drawing 7 , and stops oscillation 
actuation of oscillator-circuit 30c according to this control signal 2, and changes a 
transistor 31 and Tr 32 to coincidence with the power save control signal 1 ? and 
should just carry out ON control of Tr31. 

[0078] According to this operation gestalt 2, on the occasion of power save, the power 
consumption in the circuit where supply voltage is made lower than the time of normal 
operation, and also giving an indication possible, controlling power consumption also 
uses this power source as a power source of operation by carrying out OFF control of 
the power source can also be lost as mentioned above. Therefore, when 
user-friendliness is required highly, it is very effective for the device of the possible 
high performance of stopping the maximum power consumption. 

[0079] Moreover, the circuit 180 which generates the clock for power sources can be 
constituted only from the AND gate which takes the AND of the power save control 
signal 2 and a system clock, and can build this AND gate in IC (100) for drive circuits 
in easy and small area. Furthermore, if the clock for power sources is used, since an 
oscillator circuit is not needed for a power circuit 300, a power circuit 300 becomes 
possible [ making all the configurations of those other than capacitor C1 and C2 in the 
same IC as the above-mentioned drive circuit 100 ]. Therefore, the mechanical 
component of a display including a power circuit and a drive circuit is realizable in a 
smaller area. 

[0080] In addition, during a normal operation period, although it may output a system 
clock as a clock for power sources as it is as mentioned above, the clock generation 
circuit 180 for power sources is not outputted as it is, but is the same frequency as a 
system clock, and may output the clock with which the amplitude and pulse width 
differ from each other according to the ratio of the capacitors C1 and 02 in a power 
circuit 300 etc. Moreover, the configuration of generating the clock of the optimal 
frequency for a power circuit 300 in consideration of the capacity value of capacitors 
01 and C2 etc. based on a system clock may be used during a normal operation period. 
[0081] In the operation gestalten 1 and 2 of this invention explained above, even if 
displays are not only a liquid crystal display but an organic electroluminescence 
display, and other flat-surface displays, they do the same effectiveness so. Moreover, 
in the display represented by the liquid crystal display etc., in case it displays, if a 
certain system clock is used and this system clock is used like the operation gestalt 2, 
an oscillator circuit becomes unnecessary in a power circuit, and the clock for power 
sources can be created with an easy configuration in a drive circuit. 
[0082] Furthermore, the power circuit of this invention explained in the operation 
gestalten 1 and 2 is not restricted to the power source for an indicating equipment, 
but can be used also as a power circuit of other devices corresponding to power save 



mode. 

[0083] In the operation gestalten 1 and 2 moreover, the return in the normal operation 
condition from power save mode For example, when the load signal (S-LOAD) from 
CPU is set to H level next and the control data sent out from CPU expresses the 
predetermined normal operation instruction, the I/F circuit 16 analyzes this. The 
power save control signal A is realizable by returning to H level (the operation gestalt 
2 both the power save control signal 1 and the control signal 2). 
[0084] 

[Effect of the Invention] Since the driving gear for the indicating equipments of this 
invention reduces the supply voltage in the digital-to-analog circuit and analog signal 
processing circuit in a drive circuit when power save orders as explained above, power 
consumption can be reduced in these circuits that process an analog signal. 
Furthermore, operating, even if supply voltage falls is possible, and even if it is the 
circuit which processes these analog signals in this invention at the power save time, 
it can generate the signal for making it display on a display, and it can be displayed. 
[0085] When a power save instruction is issued, if an output is alternatively possible, it 
is good, and the resistance for supply voltage detection and its selector switch or a 
pressure-up power-outlet switch, a non-pressure-up power-outlet switch, etc. are 
very simple, and, as for the power circuit which supplies supply voltage to such a drive 
circuit, control can realize non-pressure-up supply voltage by the easy configuration. 
[0086] the driving gear for indicating equipments furthermore applied to this invention 
— power save control instruction — being based — pressure-up power-source 
generating mode, non-pressure-up power-source generating mode, and 
power-source stop mode — judging — this — responding — the power source to a 
digital-to-analog circuit and an analog signal processing circuit — being controllable . 
Therefore, while corresponding to many modes of operation with an easy configuration, 
it is possible to reduce power consumption. When it can display, aiming at reduction of 
power consumption especially when required and priority is given to reduction of 
power consumption, OFF control of the power source can be carried out with an easy 
configuration. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the display concerning this 
invention. 

[Drawing 2] It is drawing showing the configuration of the switching regulator mold 
power circuit of the indicating equipment concerning the operation gestalt 1 of this 
invention. 

[Drawing 3] It is drawing showing the configuration of the charge pump mold power 
circuit of the indicating equipment concerning the operation gestalt 1 of this invention. 
[Drawing 4] It is drawing showing the configuration of the D/A conversion circuit of 
the display concerning the operation gestalt 1 of this invention. 

[Drawing 5] It is drawing showing the signal wave form which can be created by the 
configuration of drawing 4 . 

[Drawing 6] It is drawing showing the configuration of the power circuit of the display 
concerning the operation gestalt 2 of this invention. 

[Drawing 7] It is drawing showing the configuration of the CPU interface circuitry of 
the display concerning the operation gestalt 2 of this invention, and the clock creation 
circuit for power sources in a timing controller. 

[Drawing 8] It is the timing chart which shows the actuation in the case of the power 
save mode 1 of a configuration of being shown in drawing 7 . 

[Drawing 9] It is the timing chart which shows the actuation in the case of the power 
save mode 2 of a configuration of being shown in drawing 7 . 

[Drawing 10] It is drawing showing the configuration of the conventional liquid crystal 
display for pocket devices. 

[Drawing 1 1] It is drawing showing the configuration of the power circuit 350 of 
drawing 10 . 

[Description of Notations] 

10 Latch Circuit 12 Digital Analog (D/A) Conversion Circuit, 14 Amplifier, 16 CPU 
interface circuitry (CPU I/F), 18 A timing controller (traveler's check), 30c, 30s 
Oscillator circuit, 31 A comparator, 32 The AND gate, 33 NAND gate, 34, 170, 171, 172, 
173,175,176,177 Inverter, 100 A drive circuit, 161, 162, 163, 164, 165,166,167,168 
Flip-flop (F/F), 169 The AND gate, 174,178 A NAND gate, 180 The clock generation 
circuit for power sources (AND gate), 200 A display panel (LCD panel), 300 A power 
circuit, 301,303 A boost portion, 302 Feedback section. 
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MME.<D\,^-fnfr*mt}?Z1)\ XteMtdMffin.J±<Dtii 

m#m 7 ] m&m 1 xmrnm 2 {ciB«coig»,aB 

S5sB«^m^«, 

«a©^ * RtfffiSSO* / V> * m X -Y -y ?*ffi 
buSB^ -V * fflX-T -y 0 e*»JWfc cfcOA 

tini±*mi±?z>WB.%v.£. 

mi&m&tMmmttm £ <Dm<Dmm*mmir zmsm. 
w.mt>^v?-£. 

Mmxtim^mBMmititsmic^^x-t^msm 
m*x-r>y^i, 

mztiiti7.-rv=f-(DWK)WKfflW£. m&stmm&frb 

(O 5 a <y ^ ic JS CT, MIBxv 5 ^;l/7fn ^^HISSR 
t>*B5IBT^-a^fl^SlH]K{c*fL, #EEffiM«JEX« 

^B. 

[if ^ 8 ] it 6 xmmm 1 ov^rn*sc82« 

©|g»)SB^*3t^T, 
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fc 46©fI^S:f§£-f * a^Sfiffl©IEiJ!l[H]8&T i <£> o X. 

«k 9 t {gT Lfc*»fltEEfc: J: 0 ftf^-f 3 c fc fc 

[fSW©8¥«l4SiiW] 
[0 00 1] 

fc 46©IES!);gB BI -r § o 
[0 0 0 2] 

[^*©&ffi] I B B B S^gl^tiE L^^MiCf^ 

sjci^ S8?i?*isfc arosimiHio^KB fc l 

[0 0 0 3] 0 10 3!?j?ttfS©»^g!BfcLTJS^ 

— *# ©SKHKiRStfi* A s iit*jss nfcisiia 

^ (LCD) /^-;l/2 0 0 fc, l(DLC D/^;l,2 0 0 

^ggft-rsigftiuss i o 1 1. msh®& 1 o 1 rslc 

D/<*;1/ 2 0 0 lc£S&WMEE£4ROT3NlBltt 3 
5 0%iIx.TV>S o 

[0 0 0 4] IgffijlHlSSl 0 1 M\ «t&^n«RG Bfi'" 
^/l/f*— S^y^-lilK 1 0, v^xLfcr 
- £ «r 7 -r a y-r— * fc^Slf 5f^/l'7tny ( D 

/a) g$i3&i 2, g&snfcrxay-r-^itifi 

L iKIiSSv ;b 2 0 0 K: R , G, B7tD ^g^x— 
^^LTtttiia-r^T^y 1 4^r«x.^„ SfciBKjEIS&l 
oi(i, ?^~y^yha-7 (T/C) 22i, 0 

ft^?:(±i^-r^C PU^y^-7i-X (I/F) EES 

2 03r{i*.i>o T/C22tt» F -y h * a -y ^DOTCLK, 
Tk^FEUflB^Hsync, SSP^fl^Vsync^O^-T ^ y>f 
iffci-J^T, iftS^3V<*;b2 0 0T©a^fCjiL 
fc * Y 5 > >?m^*¥£± L TV 5 » 

[0 0 0 5] MESS 3 5 0W\ &gfc*£i;T*8c©* 
8MBE*f££LT*3»K CdTHi. {g«J±|g«Jfc31bfc 

cmo smmmrnxm^n. T^zMm^mmttft? 

±i$©^ y 1 0 Ete{BMEE«flEK«E V D D 1 £ 

{ft$SU D/AS«IIhI»1 2, Ty?l 4te«<fc9ES* 
JE©«M«JEV D D 2 , LCD/^2 0 0iCtt®:I 
HEEtDSMmEEVDD 

[0006] 01 i (a) Rif (b) it^n^en, ±HB 

8B&©*EE©3-5, lEVDD2^4t^»Sg 
»M^btfci}, 011 (a) fc^VfMlUSS 

3 5 0(i, M'yx-vyu^aU— *S!, 011 (b) 



[0 0 0 7] 01 1 (a) ox^'^yyi/^ai/-? 

sic»MiHiss3 5 ow\ Atti^joHtccojetcia^&n 

fc3>f/H. iRtfy-r*— KD 1, m^^Xfl^^rfg 
M-T^«lHli^3 5 s, fgffi[51!iS3 5 sa»5©/W*« 
**y-Hc»t*h^y^*T'r 3 6*«*5#1£ 
g|53 5 1 «|U $3g|°l&3 5 s**5<D/W*fl»lCj: 
■3th7^^T r 3 6^*>*7$iJ®-r^ili:T\ 
n^;l/L lRtf^t-HD 1 tcfcl^TA7jSJ±V IN£r 
^HiLTfctK ?#e»nfc#ME*8l*JEVDD2W\ 

iKKiHissi o i \zmftmMiiisX<m?£nx^% 0 £ 
«agiHiK3 5o«, *<Dm±>t%t7?y) t tcDM 

fc, #JEJg*xR 3 7&tf R3 8£*fU ny^lx-^3 
6^dOStrCR 3 7 R 3 8 fc©IB©#EEfcS*P*BEV 

U— * 3 6 6 ©tH*»«E V D D 2 ft D fcittSHS^K 

goVT?§}giH]g§3 5 s ©snaai»s5c**jw-rsc fc 

T\ m#WEVDD2**£Sf 5J:3fC»JWLTVS„ 
[0 0 08] 01 1 (b) ©^-v — 

5 2O0*t/^?Cl, C2fc, ilCD^^P 

^7Y7fSWl~SW4, m^v'f-S W 1 ~S W 

H3 5 c, AND7*-h 3 7StfNANDf-h3 9?: 
M^.TV>i) 0 

[0 0 0 9] 5gW3 5ctt, ^lJ^.«T : 'a.-x^i:t 1 
/2©/^bXfll«a5feU» CO/VWflftfANDy 
— h 3 7^/rLT7.-r-yxSWl&t>~SW2fC#t*&$ 

NANDy-h3 9%MTX^7fSW3iRtfS 
W4l«Sn, ^>yfSWiaifSW.2i, My 
W3MSW4 fc^SLStcMEHLTV^o 
[0 0 10] ^7fSW3MSW4*li;5t > 4^ 

tl, TtliJ©«H«y^>K (GND) ffit§oT*+ 

W3RXI S W4»^TSM£X^7fS W 1 RZfSW 
2tf^U£fc, +^/^i>^C 1 ©0'+'©TffliJMKA7 l 3 

sjiviN^EnAp^n, ^^^^^c i©±fflij*@©iifi 

C l ©±tM«lSfc^ J t'/V>^ c 2 fc©H*^5l#Hi*n 
fcffl*lSgfrP> A2l«E V IN© 2 fg©ffi±lttE V D D 2 # 
f#TV^ 0 

[ooi i] fcc3T\ »msmmws^(ommm&K. 

*3^Tt±, ^»«^iS«©S*^^fc3il< , «H8©^ 
^SB(cov^Tt>^»*7J©— S©ffiT*^i6e>nTV^ 

[0 0 1 2] 0 1 Otc^-m^SBtc&i^T &£©,}:? 
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■t--7mt?\s^)itfm%z>m j >%-?:\ mi kdmwm^ 

3 5 0 ict^jntfe D,'H1 1 ( a ) RZf ( b ) ©V> 

•fnmm<Dmmm^3 sot, /w— tr-7*3jirfsni^§ 

2cD$!££#jh^3*iE!t£WLT^3 0 $fc, 0^L& 

COO 13] 011 (a) <D«SI@ES3 5 h ^ 

>S>**T r 3 5. T r 3 7StfT r 3 8. JgJnR 3 5 
St>*R3 6, RZf<<Vrt—9 3 8tj;oT, COi^j: 
b- 7**- KfC*HS LT^5<, CCm 

[0 0 14] 31^ft^B#(C(i, LM;K7)/^7-fe-^ 
iWSPfa^Stf, JgtglHli^ 3 5s frifglSS&f^ U h7> 

^>$>'X*T r 3 5%*yZ*£% 0 £fc, M@&3 5 
0 coffin ^7 > K £ (OmcmffiZtlfc h 9 > S>X * 
Tr38it CO«f*7S!lfflISnTl/^So fct, MX 
mtmt. A7J«EEVlN%#jEgB3 5 1 T'#)ELTf#?> 
n/c«JE V D D 2 jtftftfjSnSo 

[oo l 5] Sfe/<7— b— 7*i$icA7~ b— y$ipf 
tJ'HHWftSi:, fgHlHlg&3 5 s*ftH6ftft£# 
JtU h 7 > ^ ^ T r 3 7 7 LT F 7>->*X ^ T 

r 3 5*^7«iJ»$tlSO^ ^J±SP3 5 1 
AWctlS, Y^yisTsZT r 3 

#>> m*4S*^VKfc»ttSns<ii:i:ftt), Mis 
Eg3 5 OfrSOtiiJjttEtfO V, O*0«iSl3K3 5 0 

[0 0 16] -73, 0 11 (b) <DMH]&3 5 0(i, 

2>o C <Dfc£>X'f 7f SW1 Zfclf SW2 SW3M 

8MILTA7JWEEVINJ; 0iSv^ffi7j«/±V D D 2 £f# 
5o LfrU A"7— b-7*B#{C*5V^T, /<*7— - fe — 7T&I 
ii^Ll/^t^^i:, J£Hla]gg3 5 clS.mVE*& 
iLU ANDy— h 3 7 CDtHtl^Hy^McmMStl, 
N A N D f — h 3 9<Dffi73^HU^;WC@^$nSfc 

[0 0 l 7] C<D£5(C, ^7-^-7*^6- KfclttJfc-f 

frasmss ioi^lc D/^-;i/2 o ofc«*&$na«ig 

*;b2 0 0 T'CDHT^aSrS: < U Si^Sfc LTOri 



[0 0 18] 

wf&t. 4mmmmic'U—t-zri=-h*£rj:z£^ 

, *3jp«g#* 7 fflfll 2 flT t > £> CD T-M a^-e # & 
[0 0 19] b-7*^Cfe^^Rl^fr§fc46 

^fgT^-b:StV^73^#x.e>nSo l^u a^s 
[0 0 2 0] £fc, Mfctf^y^BK^Of^^Wflg 

z£ic&v. ^(Dmmm.t>*im.?2>z£tfi;tz> 0 l 

[0 0 2 1] /^7— b— 7*cofc46(c, iilSfiT 
egv^i L C DiKift73i4<OM&£ftfi£gT% 

[0 0 2 2] ±iBS»&J»i*-rsfc«>fi:/ coSBBtt, 
ckDffi#a7??*T^S1)^^7-b-7*^-K{c^L 
TJB*«7J*««-r* d £tfvim?\ b-7* 

[0 0 2 3] 

[0 0 2 4] Sf, *liC«5a^gifflI18lT 
y^lftlHlBSi:, 7to^%fiIt57tD^f^ii!! 

ttfttk-?%mm®&£. mmmw(Drctb(Dn.mmi± 
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' [0 0 2 5] *J9fiOiOl#itt, ±fSIKi&^gfC*3V> 

* ;I/-r - * (CIS i; fc#ffi*ig& L X T i~ P ft* 
[0 0 2 6] ^fc^^Tii, f'>^;H§^iil-rii 

[0027] cco.kS tc^y— b— TT^D^tifct^ 

7 ■* a y«^%«ia-r ^@St^ SMSff (gT L T *, 
[0 0 2 8] *fgH^O{ti2tD#ii!«, ±fBIEMB{C*5^ 

fufB7 - K/^y *S5^©A;fr#M#&MSn, MIS . 

[0029] *mM<Dm<Dwmt, ±smm^\mc^ 
x. mtimmms.<D{s-ftim^ti^mt. Mis-tru^ 
z^v^icz vmmm<D'b-$^mnzmiRZ-&. mib 

-So 

[0 0 3 0] *JgW<Dffi©«f««, *^ilfiffl!&Sjg@ 

t»is#ffiai5fc«aga*4gfc<Difflo*ii*«u«i-r*» 



[0031] ttMlH]8Stfc<D<fc5{c. 

ftE.wmwm%:miRLxmti-rzz ttfwxtbmf. 

[0 0 3 2] #££m§©fl&<D«r««, ±3BK»£HK:feV 

zm^v^zmz.. MiB^-^^^^fflx-r>y^©^jt3 

SIJ!:«igtfi*48fc©H©#ii*S"J»'r5SEE*SW*^ 
-T^^t, «^A*4S^rMIB«^tti^^/^/^X-r^ 

imf±w,m&t)x-f>yi L £, mmm&tfisx'r 

»©+^/^*fflX^»y^-©«OS*fflHl»cfflV\ MIB 
fSUT, jtufBT^^T^n ^^@g&St>*HufBT^-ci 

[0033] mm&fciu m^»iBp»*^o 

A\ X{iMIB«^*i±oai±(^{fjhLTt>j:v^o 
[0 0 3 4] (!OJ:.-5**^W©a^SHffl88»Sll 

^* < 1 3 mnm 

* $ n S fB*«* U^;V*M5V ^*^«c t4 , 

Tb^v « , *ag«r * 7 »J»-r § d X £ <DWBL% 

Sfi^S«f 5 c k t ft -5 o 
[0 0 3 5] Sfc, ±IS««ilHlKK:feV 

[0036] C<DJ;5ft^a-y^ ©«*gRt>'#ih«. « 
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«k o T»J»T? # . * fcX >y ?-<©|JflHI fcJfBHCOl, ^ fc ffi 
[0 0 3 7 ] 

[0038] [usasB^ i ] m i a, $mmm i fc^a 

V^T« L C D^*;l/) 2 0 0 fgRHJES 1 0 0 

MfccnsKKnuss i o o ofc, 

S*ttft©«iEa£E (ffll^tf V DDK VDD2, VD 

D3) *&&-t5mmMi&3 o omn^o 

[0 0 3 9] SWilalESl 0 0«\ ±*E©0 1 0 fcPlttfc 

•y^HlKl 0, T-^nyOT^rftia-rsialKfcSa-rs 
D/A^IHSSl 2RtfT>7 P l 4*mz.Z>tmc, I 
/F@Rl6atfT/C18*I*5, 1/FIH1SS16 

cm«*tu ^fcjsufe«&jnifi^%m^i-«o cp 

^/^*;l/-^©^ffifio8SSI^jf>3 yh7^ MRS 

^;UM'#-r-^{c*^nTfet), I /FlelS&l 6M\ a 
— K{§^ (S-LOAD) RO*CPU^n7^ (S-CLOCK) {C 
SE^tr>^WIr-^ (S-DATA) fc^t>5&2^ ftlffll 

1 6<D4ft/£Rt/^<7-- fe-7ffl»M^©58£f&fm. ft 

mtzmmmmz (i7StfB8 (a) ~ (d ) tm 

VX\ <L£T*ltm.W*lim-?&o Itfc. T/C 1 8t±, 

^mmmm 1 -en, vvhtav ^dotclk, 7\<^mmm 

^Hsync, S«|5]»Hi^Vsyncl?cQ * 5 > yfS^fcgtJ 
L C D/^;V2 0 OT©S^tCjSLfc^-rS>^ 
«^*R£U Cin^rL C D/^-;b2 0 0KHi;fj LTV 

[0 0 4 0] ±IB»3»IhIK 1 0 OCD? 

^, 7-^py^©OTlalKx *(*Wfc«D/A^SHiigS 
1 2t7>7 p l 4£tc*fL, WT^fttWrs««liliS3 

o otc^oT^^— t-7mc. mnw)<?f%&9izm^ 
tfcnzo&imtfmftvsm&'mwmfcv d d 2 £#t*&-r 

©(£«%BloTVSo 

[0041] (7.^v^z/7\s¥a.u-zmmMm&) 

D2fcJfc£?-5®Bg«J**jj*LTVSo C<D«BIh]J»3 
OOli, ^ W-t-T't- K fc*ffS L X-T >y f - V 7 V 



>y 1 4 K*tL, mnmftmow.mw.E. v d d 2 <t 0 1, 

«V>«aS*EEVDD2*^LT«l&LTV>So &*5. 
^7-t-^OlSiEVDD2(i, iI3tIMt0#<fc D 
«{g«jET&3tf, ±IBD/AS»lHlgSl ZRXSTyy 

1 4 ^ttft-rsoKj&sftSJEULhtcia^snTv^So 

[0 0 4 2] fM3 0 0li#J±gP3 0 1 Rt>"7^- 
K^'y*gP3 0 25WU H/ESP3 Oltt, Bl 1 

(a) ©#ff'gp3 5 1 tmm, xttit}fflicmfztirc=i 

f;l/L 1 Ktf^*- KD 1 JgJg|H]Bg3 0 s&tffS 
J5IUSS3 0 si>60^WW*y- htC^tT*^ 
7U n-T;l/L 1 fc^*-FD 1 t'Df^conS.^T,^ 
•yfyynh^^^T r 3 0 
[0 0 4 3] gcfc, K/W*SB3 0 2«\ SiCgtB 

state «k o T^m mtimmmm oftmm t mmn 
[0044] «agm*«8fj:ssR$nfcgtftR 1 rxjr 2 

©ffii^ti, -trl^^^X^>y^S W3 0fc£oT, 
KfcSEiRSnfcfitrER3aS«cRl^i:*or^So S*x 
R 1 (D&tfUmZ, JgRR 2 OfiKIJ; 0 fc*^ < . X-T 
<y^SW3 0«\ I /F@^ 1 6*^<D/^7— t— ^WJ 

»iwaw (i^tfHWM ^bt^nn 

[0 0 4 5] 7-f-K^-y^g|53 0 2CDA^{cM^-r§ 
n^/^U— ^ 3 1 OiEATjflati, X^7f SW3 01C.J: 
■3TS#?^nfc^MR 1 X«R 2 SJixR 3 tOPIt 

MEVreftfrniPSntt-'So ioT« 

3 1 tt, S*hR 1 i: R 3 , X«StaR 2 i: R 3 i:©S*r[ 

itKtt, D /c^EE t . Wta ?n^l¥!E V ref iiitUL 

rimm^mtju z.<oimmtt& 30 

[0 0 4 6] ±j£<D£5lcmi$m'?mz/*'7—iz-7ffl 

i^}g}n©®#CR 1 *31«-r*fc«6, n>/^U-^3 1 © 

LT, COiEA^SfftSMEEVreffc^JtlSSn, 
n^/^U-^3 1 fr5©tt«ffirtlC«koT5ag|5]Eg3 0 

X^Tr3 0^y*7$n, ffii®lllK3 0 OA^fglj 



At/±vDD2 (ff»j*jf5v) icm&zn&o 

[0 0 4 7]— 7^ 0^L&<^C PUA»M7- b— 7 

fflJAfcf L U^l/tfcD, X^7f SW3 Oti, R 1 «fc D 
fg^©ffi*nR 2£iii}R-f £> 0 CcD^46n>/^U-^ 3 

i ©iea^hie^ mnmimtit^i,r^<, en 
&< (r i xmiRiEftrctz t m vm±io kz&o 

fc, OSOfctl^lilEVDD 2 2)Mg< &3<fc?{c^© 

0 sfr&©f£^J§]&gfc©^;l/X{I^c£oT 

nr3 0^>^7W?^ «jH[n]g&3 0 Ofr?>© 

tatsni±v d d 2 ti, mnmwmtitnvxi&^mEE 

[0 0 4 8] C©£5K:. X^7f SW3 0iCioTS 

v—$m<DmwM$&3 o o<d twins.* ^y—t—^m 
[0049] (?-*-iSXyzrmn.WM$&) 2itc. 

7^*Sl3l&fc:oV>T03*ffl^TSil|ll-r5o 12 3 {C^ 
■T«jgilH]iig3 0 0«, jim»ftB*{cfg±-ri.«M«EEV 
D D 2 A*J«E V in©#iJ*Jf 2 fgT\ A«7— £-71% 

JEVDD 2^5g^-r^o MlUgg3 0c, 

X-<7f SW1~SW4> AND -Y — h 3 2, NAND 

y-H3 3, *t/^Cl&tfC2tt» Bl 1 (b) 

fc^fl£3fe©«Biii&3 5 o tnm-rztf. *mm&m 

(DMMW3 0 OTti, amidst t^7-b—:/B#£: 

-*3 4, ^SEljgtEtli^X^ 7 f t L t h 7 y->' 
X£T r 3 2 

[0 0 5 0] ii^f&fWcii, I/FIHSSl 6^f.tHtl 
Stl*HL"W©/<7— b— :/IMWIW % -O^-* 
3 4£/l±T#ffig|3 (^ + —>*4?y^) 3 0 3©ffl*j4S 
fc^t?>nfch^>^X^T r 3 1 fc^-MMflSIU Am 

3 2£*7SiJ»-r5„ *£oT, il?ft»j{Wcti, XY>y 
f SWlMSW2i:, X^7f SW3MSW4i:^ 
3£Sfc«J 0 3 C £ T'XlimE. V in£#I± LT#fctB 
A1EVDD2 »R«5V) ^h7^>*X^Tr3 1 
*^Ltffl*t5CiA^t5, —73. /V7— - b-7*B# 

7.*T r 3 ltt*7S"J»*n, S^t(C h^y^X^T r 
3 2*^>«iJSp$nSo lot, /*«7— tr-^B#fcti, 
«$>[§]S&3 0 OOATjBHttHTJiSSt^h^y^^T r 
3 2lc/W/^Sn, SEES* 3 0 3©ffi*l« 
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nr3 1iaoTliJWo fot, 0 3©S$UH 

*DA7J«EEVin*^©SS«MffiVDD2fcLTtB 

[0 0 5 1] OBKlBllSl 0 0) ^fCx ±ISia2X«H 
3lC7rC?&5%:Wffi.®i&3 0 0A^f!giffVDD2?: 

sw-rftfN-sa 1 ©d/a^huss 1 2 tr^i 4 

CO^T, *SK:BI4RtfE5*#SHLrSiWr5o ± 
^©£5£#ll«0BJi©«Kla]&3 0 OfrZttitjZnz 
«MEEVDD2tt, /^7— b-y^iS^Sj^J; !3 
<g<*««kd*j:{|iiJ»5nSo *C7, *HSS^T«, 

d/a^»ihibh 2 i: Ltv m4ic^?£?ic s nm 

( V D D 2 ) £ if ? y K £<Dtl&t£ffikO)ftl£tmiffi&\ 

[0 0 5 2] <L©D/AS3fcH|g&l 2 M\ fiSSEVD 
D 2 aMfiTLT&^&KjfWWC'&S tttfc:, ftEEm 
ffi<DnWMEEV DD 2 jWH&ftfftf (5V) t/^«7— b 
-y'm (3 V) £Tmt-?%£^ &ftl±&$ifrZ><Dftl± 

^^^■-^{CtSCTjimBt^lRl^tX-r-yT 1 1 2 0£« 
t)f^.5ctt\ 0 5 {C^TJ: o KMMM&.V D D 2 © 

Z> 0 D/ASSSHUKl 2«, ±12 R C ACmiCli 

[0 0 5 3] T^yi 4t4» COJ:34*S«BEOSft 
fcig*i^^L/£T^nyOT**ili*EEV D D 2 
fflLTifiSU L C D^^;b2 0 OtCttJ^-r^o 

[0 0 5 4] S*t^£E«iBfc&«*iSV D D 2 7oHg< 4 

y-?i 4(Dmftm.mvDi)2$>mmiz{GrF-tz<Dr\ c 

[0 0 5 5] il©cfc5tC, /S<7— b— y^Fttijl^Si^ 
^Fcfc0tmMmiIVDD2^g<SlJffll-r5C:tT% 7t 

©^««^j*-b-7*-rsci:^Rr#lt*t>Tv^ 0 

[0 0 5 6] Src, W±OiiWett, 0^L*V^CPU 
A»6©^7- b— yJWIWIr^KfitoT I/F l 6*^m 

^*n§^"7-b-7W#fH^^s^#. spinas 3 o 

0©«B«EE*W»f *»fr*(Wlci|6tfTV^*^ H 1 
0 O^r^tt, C«7>-l'7f 4 OO^Dl^SC 

(Dumm^zm 1 * *jit^-t * 5 swings 3 0 0 iz 
•7— k--7mwtrtt&&ifrwrfFr z £^, £ ©xV 
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7^40 ozm^Tmmmmtf&micw— t-rttn 
[0057] mtmmz] nm&mziz&z^ 

tov^T, HlRtfH6~H9*fMHLT»W3'rSo ± 
* 7ffl«Hf*\ P ^©@gSO««E*fiE V D D 2 * 

wimrm* o < wltv^c^ **ss^^ 2 

/<«7— fe— 7©*— FJCJSUT, Kl) #U5£ 

J£J£ 1 ©*-5fci7^-n^1S|5igSO«MJEV D D 2 £ril 

[0058] 0 i tc^-riiD-? 

*HJtiJgJB2tc*i/->T«SlslK3 0 Otcii, I 
/FE1B16 (XiiX^^f 4 0 0) fre>©^«7— 

•/mmm it, ii t*3v>r 2 jtsMmr&sztT /cm 

g&l 8©Mffl^P<y^t;Wi&£*iTv^o H6tt, 
(4, ±IBfgSjlElSS 1 0 0 CD I / F HISS 1 6 , RtfT/C 

-7^- k i com^icmf^mmmmzcommm^ 

0 9 (4^7— b— K 2 ©«-&fC*5tt3&IHI&fl5fc 

[0 0 5 9] «^[5]g§3 0 0©?-%, 0 6 fCgVr<fc 5 fC 

««SEV D D 2 SHJggti, 

WHSEST^ D , «5E©«t5fcT/C|Hl»l SfrZWM 

36 D , ffiO«rittov>T«±8BH 3 ©SMlIlig 3 00t 

[0 0 6 0] 07 {C^-r<fc?fC, I / F @S§ 1 6 (4, A 
N D y — M 6 9, 7'J 7 7 P 7 ( F / F ) 161 
-168, 1 7 0-1 7 3, 1 7 5—1 7 7 

RtfNANDy-h 174M17 8 
Tv CPUfrSSSttiSftSa-FflMl- (0 8 (a) : S- 
LOAD) hmu^Mzr^t.. CPU!b^M?n5^n 

(08 (b) :S-CL0CK) ©£-5_ktf9 t^ot, 
*ij»-r-* (0 8 (c) X140 9 (c) : S-DATA) £-fft 
9&A/e»fc-r*M»«**«£T*. fcfc, £©» 
f-^i4t'7h«nTfe^ WTTtt, 08 

( c ) ©" 0 0 0 1 " 3^«MfiE V D D 2 *iI«ISf|sB$ 
«fet><fiT?-a-5^7— b-^-K 1, 0 9 (c) ©" 
00 10" tfWMM&**7mWirZ>'*'7— b-7**— 

[0 0 6 1 ] 0 7fC*5V>T, I/F@^160F/F1 
6 1-1 6 4(4, ^P>y^ (S-CLOCK) tP-Kff (S 
-LOAD) £©ANDffi;TjOUT 169 (0 8 (d) ) 

t> Bttc D«fi;«?n5-> y TVi/S&iw-r-* (s-dat 
a) £jg&ho&#,' cn*Q*SK?**6ffi*-r* 0 f / 



F 1 6 5— 1 6 814, -O/V-* 1 7 0 £ tii*l£n.g> 
a- KOT (S-LOAD) OSfifi§* ^ p >v C Ktc 

§«\ #JS-r&D4iS?fC{&S&;*n3 F/F 16 1 — 16 

T3o . 

[0 0 6 2] (^7-b-7"€-Kl : fam?—*" 0 

0 0 1" ©B#) S-f , W^7-t-7t- F 1 ©11 
^■tC*5W5ib^tCOV^T^Wr-5o F/F 16 1 — 16 
4 14, fnfn§8 (d) ©m*0UT 169 ©:&'5±# 
Of, Jii^0 8 (c) CDMWf—Z" 0 0 0 1 " ^SftJ 
jMy©T, F/F 1 6 2—1 6 4 CDQtbTj (Q 
i62~i64) H8 (f) tc^ , r«k-5»c^fl8lfflLU^;l' 
£!|£JfU F/F 1 6 lOQtfi^ (Q 16 i) r£tft>\ Z 
uv5 (S-CLOCK) ©4[§]g©±^±tf OTLU^l/fr 

[0063] F/F 1 65 (4, 08 (a) ©a— Ff§*§ 
(S-LOAD) ©^T^OH^C, F/F 1 6 1 ©Qffi^ 
(Q 161 ) %8l»5i&t?fc«>, 0 8 (g) lC*k?£?lCF 
/F 1 6 5©Q^ (Qi 65 ) f4, P-FM^t (S-LOA 
D) (DttTft K) T L U"Wfre> H U^Mzmt-rZo 
£fc, F/F 1 6 6— 1 6 8©D*iiB i fa4, ±Si©<fc5 
iciliK L l^U© F / F 1 6 2—1 6 4©Qffi73*HK 
*&«nTV»srcJ6, 0 8 (h) lzjrs-?£?lzn-vmn 

(S-LOAD) ^Yt^T^oTt, &Qttit) (Q 166 ~ 168 ) 
(4L L-^;l/^*i^-ri> 0 

[0064] NAND^-M 7 4 fCt4, F/F 1 6 5 
■h^cOQlUt} (Q a65 ) F/F 1 6 6-1 68CQ 
W73 (Q 166 ~i68) fc^^-* 17 1 — 17 3TJgfs 

Lxmrcfcm&tjtfmi&znx^Zo i^t, nand 

y-H7 4^tt, 08 (i) tC^f cfcdfC, QffiTJ 

(Ql6s) ©l^^fcSfeQtti* (Ql66~16 8 ) <0\y^ 

9, NAND y — h 1 7 4 P— Flf (S-LOA 

d) coHu^rnm^^mznrcumy 1 -^ (s-dat 

A) ft" 00 0 1" (=/^7— b-7" 1 ) rcmS 
tc©^, P- Fflt^OA-BT^O^B L U^bt^cS^ 
7— b-7^©^l (A) W?nSo 
[0 0 6 5] STc, NAND 7 s — h 1 7 8lC«, F/F 

1 6 5, 1 6 7RXS 1 6 8©^&Qffi* (Q 165 , 167. 16 
8) n:Jy>^-$ 17 1-17 3TSKLT^fcSIEttS 

F/F 1 6 6^e.©lfKKQW?a (Qi 66 ) t** 
itSSflTI/^, <£oT, NAND^r-M 7 8^5© 
tU^J OUT 178 «, £A7Jtf H U^;b{c^5 5 WPa^* 
<08 (j) (c^-fcfc^M, 4»ilfflHl^;V*8Jlt5 

[0 0 6 6] NANDy-h 1 7 4 ^fctl^n^? 

@i^3 0 OOANDy- h 3 2, NAND y— h 3 3 , 
h7>77^T r 3 2Rt>V>^-^3 4^LTh7 
Vv'T.^T r 3 1 ^WS&StlTV^So 
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[0 0 6 7] NANDy-H7 8*>5a*Sn 

3/<«7— fe-:/«M»TO 2 Si, 0 7 iCKtZ r> K T/C 
1 8rtlcKtt5nfc«Sffl*ny*£S£lHlE&l 8 0fcffi 

© i c #m«-r 5'>xrA^o 7^t« a^i ^mm 

A*fc±E^7--fe- , 7TW»flW 2 msn, flKr© 
A*fcBI8 (k) fcjjVrckS&^X-rA^n-y^a^ljg 

±5E©*3fCffi!l»-r--* (S-DATA) tf" 0 00 

Hww?a&*fc«>* nmm?uv!7?££.mEii so 

(i, ->XtA^7^ (0 8 (k) ) 
^a-y^t LT£tt*mWM&3 0 0 tCttJ^-TSo 
[0 0 6 8] /<7-fe-^t- K.l fc^fr-f « 
jg|HllS3 0 0«WTO<i:afc»#T'S. *fv ilfiTftft 
P^Ckfc, I/F0SS1 6©NANDy- h 1 7 4*'»&tB 

f>tlfch7»*X^T r 3 1 U Atti^Hfi: 

ISttSn/ch^^X^T r 3 2%*7#JW-r*o 
[0 0 6 9] SC; /<"7— fe— y«lfP«^2t>, 1^1 

5§£@S&1 8 0*^«, ^T-A^ny^{CfSi;T«aS 
ffl*n>y*jWltfJ*ftSo C^B^ffl^n-y 
0SS3 OOOANDf - h 3 2SD*NAND y— h 3 3 
©-7j©A71 $fc, ii^WfWC MID 

H3 0 0 CO A N D y — h 3 2 RZfN A N D^- h 3 3 (O 

mficDXJjicimznz'^-- e-7*wf§ 1 «, h 

'U"OI/T?*S„ f-5T, MmSrtWcli, AND y — h 
3 2 RUN ANDy— h 3 3 a >y tmtfc. 

$2, 5gtX^7f S W 1 ~S W4(Cfi&Stl > X-T-y 
f SWlMSW2t« X>T7f-SW3RtfSW4J:tf 

Hi7]tEVDD2 (#!l*.fcf5V) A^7^>*X^Tr3 

[0 0 7 0] 0 8 (a) On-Kif (S-LOAD) tfLl/ 

/<7~fe-:7»JflHH§ 1 L U^/WcTtf 0 , ^fl0^IB 
1 i:|s)«tc, h 7 y>*X^T r 3 1 tt*7fWW«n; S 
*t{Ch^^X*T r 3 2*^>SiJW*nSo *SSI3& 
3 0 OcOA^liS^fcfcl^^^h^y^X^ T r 3 2\z& 
oPU;U?n, #^EESP3 0 3<Dffi*»t±h5^->*X* 
T r 3 1 ICiotli^nS. 

[0 0 7 1] £(D£ -5 LT/W— t-7"t- K 1 <DB# 
ii, Bjg[aI8&3 0 0 JcDAT^SffiVintff^ESn-ffcl^ 
OS**ag«ffVDD2tLTttl*rSnS. >V7 



N D y— h 3 2St5N AN Dy— h 3 3CDaiy3{i@^$ 
tlTV^So 

[0 0 7 2] (^7-fe-y*t-K2 : fflfflr-*" 0 
0 10" <DB#) ^{C, tfM*j&W7— fe-/*t-H2<W| 
■^tcoi/^TSiWrSo F/F161-164 
tt, 0 8 (d) ©m*0UT 169 ©i[-6±^DT% 
09 (c) ©»J»-r-*'" 00 10" ^©DiAtyfc46, 
F/F 16 1, 1 6 3Rtf 1 6 4<DQtB;fr (Q 161> 163, 
164) «, ^BIBLU^1/*IK*U F/F 1 6 20Q 
mtl (Q 162 ) ^a>y^7 (S-CLOCK) ©3@@<D 

[0 0 7 33 F/F 1 6 5-1 68(i, 19 

(a) ©a- KM (S-LOAD) 045WD^lc, F/ 
F 1 6 1 ~ 1 6 4^e.OQt±J7^ (Qi 61 ~i 64 ) ^r^Dii 
tyfc#>, F/F 1 6 6<DQffiy3 (Q 166 ) fctf£i\ D— 
F4l^§ (S-LOAD) ©il^T^DTL^^&H^^ 
fC^ffcU F/F 16 5, 1 6 7RXf 1 6 8<D&Qttitl 
(Q 165> 167, 168) « L U*A/&mftT*o 
[0 0 7 4] UtoT, NANDy-H 7 4^tB** 
n«/<7-b-yltpe§ 1 (A) ti, ^Wffltc*V>T 
*-©A*jL"<;l/tf— ata^f, 0 9 (d) fc^-T£ 

5 KHU'WfcKHS-r*,, —73, NANDy— h 1 7 8 
T?ti, a-Ffl^ (S-LOAD) ©jz^TtfoT, F/F 1 

6 6cDffiy3^HL-^<;l/{C^-x>fcBt^e., iNANDf 
-hi 7 S^OA^Wft'tTHU^iftD, 09 

( e ) mjjvr * 5 te— 71Wf|lflW 2 ti L1/^;V 

icm£?z> 0 ^y—ti-7*fflmm^2tfLu^Mc%;z > 

t. EI7<D«Bffl*n«y*f8£|IlKl 8 0^t.©->Xf 
A*d>y* (09 (f) ) iDW^^lt^nT, 09 

(g) KiSf *3tcm?WLW;WcH£Stt3o fiEo 
Tfcigffl 7D77 ©Hj^[elSS 3 0 0 ^\£Ot^*&^#±-r 

So 

[0 0 7 5] nm\B\S& 3 0 0 «, 09 ( a ) On- Kfll 
(S-LOAD) *^3i-6T*^S"eoa«»I^WH*tt, ± 

ie t mmic xiini± v in^^EE l t m^«/± V D D 2 % 

Jg^-TSo fit, o-Kfi^t (S-LOAD) tfiL*>Ttf^ 

rd%&frt>, ^y—^-y^-j^^tc^T-rso cntc 

«Mffl^n>y ^5g^0S§ l 8 0^f>©llffl^p 
•y^^L^ncissnso^ X^7f SWIM 
SW2tWj3#, SW3Rtf S W4*T.@U/'c*$ t^So 
S/c, CKOfc^y— b-^JffilOTltt, Hl/^;^ 
$tif LTV^SOT, h7^>*X^T r 3 2ti*7SiJffll^ 
n, h7^X^T r 3 l*^^««J»SnTfet), M 
[H]Sg3 0 0^5.«ffiVDD 2©tn^^#±-rso 

[0 0 7 6] fct, /W— b-^-K2<0^f{Cti, 
'>^:< t*>«jlS[HlK3 0 0OVDD2*^7^iJffll$n, 

7c, 0^L^V>^, VDDlRtfVDD3CO^tt^ 
7— b-yt- K 2©»&»c«*7{|SiJW-rSC tlT*, IE 
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gfc, /W— fe— 7*— F2TW\ {RHtfSfcj^gjfcL 
3 0 0**7mmLT$>, ^CBi<BmiS<: 
[0 0 7 7] «g|sl&3 0 0 ±1213 6 

mis 3 0 00/^7- fe-^t-K 1 ^©*fr&& 
figl traUTf, 07©NANDy-M 7 4ft^tB*S 
hS^7- fe-yWflWt 1 (A) tCiSl^Th^^^X 
*Tr31, 3 2W0fiaai-5 o /<«7— fe-^* 
- F 2 ^<D*foS«\ fgHHJgg 3 0 c fcH 7 ©N A N D y 
-M 7 8fr&tttfjSnS/<7— H~7MfflmW2 
(B) fcfltt&U C©ffl»W2K:j&t;T58J8lHl&3 0 

M#l Tfh7^i'T r 3 IRXS3 2%<ZJDlf*.T. 

t r 3 1 %*i/$mz*tm£&^ 0 

[0078] juu:©«fc 5 ic^mmnm 2 tc^na?. ^7 

* & c <h t? c (Dnrnzmifrnw. t -r 5 igsg^-e 

[0 0 7 9] $fc, «Jgffl^n-y^*^-rsHlBl 8 

mmm* t s a n d y— h /cw-e«j£-r § c t ^Rrig-e 

fflic (ioo)-Efl»tff5, mmmtziy 
9*m^ni£. mwM$&3 0 o fefgjgmss^iessfc l& 

2J^©«j££T*mt£±iBIKf&lal& 1 0 0 £|S]— I 

[0080] &*s, mmm?w>¥z±wi soa, 

££m^ffl?P>y#£LTtfi*iLT i E><fci^ > f©IS 
Mil[IlS83 0 OT'O^t/^^C K C 2<DVcteZ\zm. 

W^CU C 2©£»I&H;&#I*LT\ 
Mle]S§3 0 CHZ£^rmm%:m&$l<D*Oy?*?££. 

[008 1] JW±fcSiWbrc3|5:56W©HS(iJgJ8 1 



[0 0 8 2] $5>tC, ^flSJBJglRtf 2£:l3l^TSiWL 

[0083] $fc, mmi&m 1 W2 fcfe^-c, ^7- 

PUA>60D-Kfif (S-LOAD) A^tH W/^&o 
»flFt^*«LTV'»fe*&K: % I /FEES 1 6^ilM 

l Rtffflf!W2 ©M73) o 
[0 0 8 4] 

HK^cy^^^zy n y^gnngg&tf ry p yfi^sa 
[0085] z<D&o&mw)\BimcmMmmit®%i-?z> 

[0 0 8 6] SSfC*»WK:«5^SiHfflgKI!l«« 
F*\ #Wffi«B»afet— F*\ «aSff±^&— K*^fiJ 

a«iaT^< <DWi^~ F&c*tJST3 

So 

[a 2 ] *ftm<DnMBM 1 £«3&jSSH<DX>r >y 

[0 3] *f%won«sjBfi8 1 t^^a^soy^- 
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[0 7 ] *fge^co^3g^S8 2 (c^^a^So CPU 
[08] E7{c^-r^cD/^y— tr-^-F l ©*§ 

[09] m7ic^tm^.co^ f 7—t—y r 'e—Y2(Dm 

[01 0] ^*(Dj«^f§ffl?g B B B a^gBcD^^^ 



[0 11] 

1 0 7*y^-E!K, 1 2 

^gnuss, 1 4 

XlUSg (CPU 1/F) , 1 8 



0 1 o<DmMm&3 5 o<Dmi&*fn?m? 



r>*^;l/7tpy (D/a) 
16 CPU^>?-7i- 

(T/C) > 3 0c, 30s &filallg % 3 1 rJ>/^ 
U— 3 2 AND y — h „ 33 N A N D tf — h > 
34. 17 0, 171, 172, 173. 17 5, 17 

6, 177 -<yt%— ioo mshm&. i6i, 

162, 163. 164, 165, 166, 167, 1 
6 8 7'J7/707/(F/F) , 169 ANDY 
-h, 1 7 4, 1 7 8 NAND^-K 180 9M 
mtu >y??£3L®m (AND tf — h ) ,2 0 0 m^'* 
(LCD/^W , 3 00 MMmffis 3 0 1. 3 
0 3 #EEgP, 3 0 2 



[01] 



[0 5] 



KGBf -* 



DOTCLK 
Hsync 
Vsync 

CPU l/F «^ 




400 




V002=5V 



VDD2=3V 



0 2] 



LOW/HI 01 



Select Rl:Normal 

R2: Power Save 
at R1>R2 



LI 



Tr30 

~30s jj— 
ni«s — Pn 



D1 



R1 



R2 
SW30 



VD02 



302 

i 

31 



R3 



Vref 



300 
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[03] 



,-303 



an S W3 



j— 30c 



C1 



i 4 



5V4 



,.Tr31 



H: Normal 

L: Power Save 



32 



^33 



r32 



- BE 
VDOZ 



[0 4] 



V0D2 



VDD2 



120 



D/A 



VDD2 




Amp 



LCDyt*Jl/^ 

hums 



14 



12 



[06] 



Vin 



CLOCK 



.-303 



SW1 SW3 



I — J^o— <rfo 



roc 



1 



S¥4 



A : /f7— b-r 



\ 



32 



^33 



5 



Tr31 



,Tr32 



H: Norma I 
L:Powar Save 1 



300 



VDD2 
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[0 7] 



.153 



/1 64 



S DATA D Q 

S GLQCK 1 — 

5_I_0AD — H-r-^L^I 



169 



D Q 

j>CK 



D C 



r fcx* 



170 



16 



18 



165 



0 0 
1>CK 



D Q 



rk£L 



0 Q 



0 Q 



-±-=5= 



171 



166 



D Qh 

(X* 



UPover Savel 
HiNornsI 




ft: Power 5a»c2 
[H:Horisal 



180 



[08] 



[09] 



(a) S.LOA0 f i j t- 

(b) SJXOCK 

(c) S.DATA 



(d) DUT109 

(e) Oiei 

(f) Ql8t-1B4 

(g) Qies 




(h) QjW-168 L j 

(i) A(OUTim) h j 

! L 

(j) B{Ql78) H 1 

m 'i&$ jwuinjinji]^ 

'" (SB*) JlTLTLTLrirLnilRrL 



«0ATA="001(T {4 b \ t ) ±r-7^-K 2 ICfc*«^ 

(a) SJLOAD T 

(b) S.CLOCK 

(c) SJJATA 



(d) (A) 

(e) ® 




»»*» JiJiririrLriJirirLrL 



(f) J^XrA 



""(ss?*) Jinjuuinjuu 



H:ferul 



• L;Po»«r S«m2 



• l:Po«ar Saiml 
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im 1 0] 



10 12 
VDD1 J VD02 J VDD2 



RGBf -* 



DOTCLK 
Hsync 
Vsync 

cpu i/f m 



j ,101 

VDOZ J VDD2 J 

ZEL Jz_ ^ 14 



D/A 



» Amp 



20 



CPU l/F 



T/C 



VDD3 



LCD 



200 



-22 



VDD1 



VDD2 



VDD3 



350 



[0 11] 



,--351 



(a) 



OH/OFF - 
H:Sornal 
L:Po»erS*v8 



LI 01 



TrM 



TrSB 
1? 



«5- 



U 




Vref 



350 



£4 

!Ci ; 



(b) 



A3)* 



Vim 



'35c L^^Uo-^b 



3 



H:«ormal ni/oFF- 
UPmrSave u "' urr ^ 



¥002 



C2 



350 



(51)Int.Cl. 7 

H02M 3/07 
3/155 

H 0 4 B 7/26 



F I 

H 0 2 M 3/07 
3/155 

H 0 4 B 7/26 



F 
X 
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F*— A(#^) 2H093 NC02 NC03 ND39 ND49 

5C006 AF53 AF61 AF69 AF81 AF82 

BB11 BF04 BF14 BF16 BF25 

BF26 BF27 BF31 BF43 FA47 
5C080 AA06 AA10 BB05 DD26 FF03 

JJ02 JJ03 JJ04 
5H730 AA14 BB02 BB14 BB57 DD04 

FD01 FG07 FG25 
5K067 AA43 BB04 FF31 KK05 
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i^mmm mmm 17102 (Dmrnc^^mmcomm 

[OTE#] ^6gPP^2E^ 

[fgffB] ¥$1 4^3^ 1 20 (2 00 2. 3. 12) 



l&mm^l 001-28216 4(P 2001-282164 A) 

MB] ¥«13$10fll2B (2 0 0 1. 1 0. 1 2) 

i^m^m &M&m&m 13-2822 

[tbSM#*t] #12 000-9 9 8 90 (P 2 0 0 0-9 9 8 9 0) 



G09G 3/20 



G02F 
G09G 
H02M 

H04B 
CF I] 

G09G 



G02F 
G09G 
H02M 

. H04B 



1/133 

3/36 

3/07 

3/155 

7/26 

3/20 



1/133 

3/36 

3/07 

3/155 

7/26 



611 
612 

680.. 
520 



611 A 

612 D 
680 S 
520 



F 
X 



BIffiB] ¥$1 3^1 OR 1 20 (2 00 1. 1 0. 
1 2) 

[¥^*iIE 1 ] 

immttmwm&i mmm 

' [fflIE*tSUKg£] 0 0 3 1 

mmum mm. 

[0031] nMM&i?z.(D&o\z, msM.mms.tn 

[¥MMIE 2 ] 

miem**^] mmm 
mjEnmrns^ 0043 

[0 0 4 3] £fc, 7-r-FA>v^gP3 0 2«, MttJ 



mmic &-?x&m s n& ttit>mmmi±cofti±.m t mmm 

£•5. ±He#/±gP3_0_JLTcDSffi»^, *»WfC«M 
0S&3 0 s ©5g«MI^ii(^jmiLTV^o 
[fltffijE3] 

miew^«««] B^na« 

MlE^3lg^] 00 6 5 

[*f lE^ffi] 

KilEF*)^] 

[0 0 6 5] £fc, N ANDy-h 1 7 8{Cti, F/F 
1 6 5. 1 6 7Rt>* 1 6 8(D&Qtii±} (Q 165 , Q 167 , Q 
168 ) ^V/S— » 1 7 5-1 7 7 T/g$iLT^/clg^ 
ttj^t, F/F 1 6 6^e>£D#NSKQtti* (Qi 66 ) £ 
W?nn^„ <fcoT. NANDy-H 7 8^6 

cDm*ouT 178 ci, ±\t>tfH\s^Mz^?>ommir 
^<i8 (j) tc^-r*3(c .^mmHiy^v^mmr 
%>^- j c—-? , &mm ! f%2 (b) £&<g> 0 

[3^*f IE 4 ] 

[*f JE*tgl»B£] B£*ffl« 

[MIE^IHS^] 0 0 7 2 



V 
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